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[57] 2 ABSTRACT 

A perimeter apparatus includes a loop of wire to 
be placed around an area to be guarded and electrical 
circuitry connected with the loop for detecting the 
absence of a signal imposed on the loop. The signal 
imposed on the loop is produced by a sending unit worn 
by a child, for example, who is intended to remain 
within the area bounded by the loop. As long as the 
child is within the area, the sending unit will induce a 
signal on the loop, but when the child moves beyond 
the loop a predetermined distance, no signal is imposed _ 
on the loop, with the result that an alarm is sounded by 
the circuitry. ' 

10 Claims, 12 Drawing Figures 
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1‘ PERIM ETE‘RtAL‘AR-M‘ I APPA: 'RYATUSI '5 

BACKGROUND‘ OF _ g 

This invention relates to alarm apparatus,- and more 5 
particularly, to an alarm apparatus which detects the 
presence of a signal to maintain the apparatus in a non 
alarm condition. When the signal is absent, the alarm 
apparatus is operable to detect the absence of the signal 
and gointoalarm. I -~ .,= ; _- .-, 

Still more particularly, the alarm apparatus 10f the 
invention includes a loop of wire placed around an area 
to be guarded and electrical circuitry is connected with 
the wire loop for detecting signals imposed on the loop. 
A child or the like within the area bounded by thewire 15‘ 
is provided with a sending unit, or transmitter which 
imposes a signal on the loop so long asthe child remains 
within the area bounded by' the loop,-and the alarm 
circuitry thus remains in a non-alarm condition. How 
ever, in the event the child or the like goes beyond the 
area bounded by the loop, the transmitter worn by him 
no longer imposes a signal on the loop, with the result 
that the alarm circuitry enters an alarm condition. \ 
The advantages of such an alarm apparatus are appar 

ent. Children like to explore and child psychologists 
believe that exploration is important to a child’s natural 
development. However, since a child is generally naive 
about the dangers in his environment, it is not generally 
regarded safe to permit a child to explore without close 
supervision. Since close supervision is not always con 
venient or possible, small children are placed in play 
pens and other confmements. If these con?nements are 
used excessively, they can hinder healthy development 
of the child. The present invention solves parents’ di 
lemma of how to let their children play in the open 
without having to constantly be watched. 

OBJECTS OF THE INVENTION‘ 
Accordingly, it is an object of this invention to pro 

vide an alarm apparatus which enables a parent or the 
like to select an area to be guarded and to then permit a 
child to play in the area with the secure knowledge that 
if the child leaves the area an alarm will be sounded, 
thus alerting the parent or‘the like to the fact-that the 
child has left the designated area. . ' _ 

A further object of the invention is to provide any 
alarm apparatus for guarding an area in which a child is 
intended to remain and wherein the area can easily .be 
changed or modi?ed simply be relocating a perimeter 
loop of wire which de?nes the boundaries of the area. 
A still further object of the invention is to provide an 

alarm apparatus for-indicating when a child leaves a 
designated area, and which includesa transmitter that 
may be worn by the child and wherein means is pro 
vided to sound an alarm in the event the child should 
remove the transmitter from his person. 
Yet another object of the invention is to provide an 

alarm apparatus which includes means for detecting the 
presence of a child or children in a designated area and 
which includes circuit means for distinguishing between 
different children to give an indication of which child 
has left the area or removed the alarm transmitter from 
his person. . ,. ’ I, _ ' 

An even further object of the invention is to provide 
an alarm apparatus for guarding children wherein the 
apparatus is not. sensitive to. two-way radios, garage 
door electronics, horns, noises or other types of external, 
interference. ' ' ' 
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'An' even ‘further object of the invention is to provide 

an alarmapparatus which is transportable and which 
can be taken to any place where it is desired to designate 
a protected area» in which a child can safely play. 
An even further object of theinvention is to provide 

an alarm apparatus for guarding a designated area in 
which apchild can safely play and which indicates when 
the child leaves the area and wherein the alarm appara 
tus is simple and economicalin construction. 

'F-‘fBRnEF DESCRIPTION OF THE DRAWINGS - 
. FIG. 1 ,is‘a diagrammatic planview of one manner in 
which an alarm apparatus according to the invention 
can be utilized to. protect a safe-play area for a child or 
the like. q r ' 

FIG. 2 is a block diagram of the sending unit or trans 
mitter womby the child or the like. 
FIG. 3 is a block diagram of the monitor or alarm 

circuitry and perimeter loop of the invention. ' 
FIG. 4 is a schematic circuit diagram of the monitor 

power supply. , . , 

. FIG. 5 is a schematic .circuit diagram of the ampli?er 
and ?lter portions of the alarm monitor circuitry. 
FIG. 6 is aschematic circuit diagram of the alarm 

monitor timer portion of the circuitry. 
FIG. 7 is a schematic circuit diagram of the transmit 

ter or sending unit power supply. 
FIG. 8 is a schematic circuit diagram of the sequencer, 

circuit of the transmitter. 
FIG. 9 is a schematic circuit diagram of the oscillator 

portion of the transmitter. 
FIG. 10 is a diagrammatic chart of the signal strength 

relative to the perimeter loop. 
FIG. 11 is a diagrammatic view of the transmitter ?ux 

lines for one coil thereof. A 
FIG. 12 is adiagrammatic view of the perimeter loop 

?ux lines and showing the relative relationship between 
the loop ?ux lines and the transmitter coil in each of 
severallpositions. 

DETAILED DESCRIPTION OF THE ‘ 
' INVENTION 

The alarm apparatus of the invention essentially com 
prises a monitor M and a transmitter or monitor activa 
tor T. The transmitter T is quite small and may be 
housed in any suitable structure, as, for example, a 
badge or other con?guration appealing to a child or the 
like intended to wear the transmitter. 
The transmitter T includes a sequencer 10 connected 

with three oscillators 11,12 and ‘13 preferably of the 
Hartley type which alternately energize coils L1, L2 
and L3 to create magnetic flux lines. The monitor M 
includes a perimeter loop 14 connected with a bandpass 
?lter and amplifier" circuit 15 which in turn is connected 
with a frequency and level detector 16 which operates 
a time delay circuit 17 to energize an alarm 18 when the 
necessary signal is absent for a predetermined period of 
time. 1 , 

Coupling between the transmitter T and perimeter 
loop 14 is by magnetic induction upon energization of 
the coils L1, L2 and L3.,In this connection, the three 
coils are mutually perpendicular, whereby it is insured 
that one coil will always be arranged with its axis within 
45‘ degrees of the axis of the perimeter loopi Addition 
ally, operation of the oscillators is such that each one is 
turned on for approximately 100 milliseconds at a time, 
and accordingly, in a 300 millisecond period each one of 
the coils willbeenergized for 100 milliseconds. Thus, 
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suf?cient voltage is induced in the perimeter loop for at 
least 100 milliseconds of each 300 millisecond period, 
regardless of the orientation of the transmitter. 
As seen best in FIGS. 11 and 12, the magnetic ?eld 

generated by coil L1, for example, is doughnut-shaped, 
with the ?ux density greatest through the coil center 
and gradually weakening outside the coil. Since the 
magnetic ?eld is changing, it induces a voltage in the 
perimeter loop in a manner to cause current to ?ow in 
the loop in a direction tending to set up an opposing 
magnetic ?eld. By comparing coil L1’s magnetic ?eld 
with the induced magnetic ?eld in the perimeter loop 
14, the opposition and hence induced voltage may be 
deduced. In other words, when the transmitter is in a 
position such as indicated by A in FIG. 12, most of the 
lines of force or ?ux lines from coil L1 oppose the in 
duced ?eld in the perimeter loop and voltage is induced 
in the perimeter loop. At position B the greatest amount 
of voltage is induced in the perimeter loop since the 
greatest number of con?icting lines of force are present 
at this position. When the transmitter is moved outside 
the perimeter loop to position C, for example, the in 
duced voltage in the perimeter loop is reduced, since 
there are less lines of force in con?ict than in positions 
A and B. 
The relative strength of the induced signal in the 

perimeter loop is diagrammatically illustrated in FIG. 
10. As can be seen, some voltage is induced in the pe 
rimeter loop even when the transmitter is outside the 
loop. This distance may be varied, depending upon 
details of the circuitry, but in the particular invention 
described and for the application or use intended for the 
invention, the distance beyond the loop within which 
voltage will be induced in the loop is about 10 feet. 
The voltage induced in the loop 14 is fed through 

bandpass ?lter and ampli?er 15 which reduces extrane 
ous noise and ampli?es the desired signal. The signal is 
then fed to the frequency and level detector which 
includes a phase lockedloop tone decoder. Upon the 
presence of a signal with a frequency within the lock 
range of the phase locked loop, the output of the phase 
locked loop continually resets the time delay circuit 17, 
which includes circuitry establishing a 500 millisecond 
time delay. Thus, if the induced voltage or desired sig 
nal is absent or drops below a predetermined minimum, 
the output of the frequency and level detector 16 fails to 
reset the time delay and 500 milliseconds a?er the ab 
sence of the signal is detected, the alarm 18 is turned on. 
If the appropriate signal is induced on the perimeter 
loop prior to expiration of the 500 millisecond time 
delay, then the time delay will be reset and the alarm 
will not be energized. 
The monitor activator or transmitter includes a 

power supply P comprising a battery B which is prefer 
ably three nickel cadmium rechargeable batteries con 
nected with a selector switch S1 for selectively con 
necting the battery with a pair of charging contacts 19 
for charging the batteries or with an on/o?‘ switch S2 
for supplying power to the sequencer circuit 10 in FIG. 
8. The sequencer circuit 10 includes three transistors 
Q1, Q2 and Q3 and the output of one of the transistors 
is high at any given time and the outputs of the remain 
ing two transistors are low. Assume that the selector 
switch S1 is closed to supply power from the battery 
through switch S2 which is also assumed to be closed to 
the sequencer circuit. Further, assume that transistor Q1 
is turned on ?rst upon the supply of power thereto. Its 
output goes low and this low is coupled through capaci 
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4 
tor C1 to the base of transistor Q2, turning Q2 off. The 
collector of transistor Q2 then goes high until the capac 
itor charges through transistor Q2’s bias resistor R3. 
When capacitor C1 is charged, Q2’s collector goes low 
and this low is coupled through capacitor C2 to the base 
of transistor Q3. Thus, Q3’s collector goes high until 
capacitor C2 is charged through Q3’s associated bias 
resistor R5. Similarly, transistor Q3’s return to the low 
state causes Ql’s collector to go high until Q3’s associ 
ated capacitor C3 is charged through bias resistor R1. 
Thus, the transistors are turned on consecutively, with 
each transistor collector going high for approximately 
100 milliseconds, and this cycle is continuously re 
peated. The collectors of transistors Q1, Q2 and Q3, 
respectively, are connected through resistors R7, R8 
and R9 with the base of transistors Q5, Q7 and Q9 in the 
oscillator circuitry 11, 12 and 13, respectively. There 
fore, when the collector of one of the transistors Q1, Q2 
and Q3 goes high, it turns on its respective oscillator 11, 
12 or 13. As noted previously, the oscillators are prefer 
ably of the Hartley type and the frequency of operation 
of the oscillators is the same and is approximately 110 
kHz. The collectors of transistors Q5, Q7 and Q9 are 
connected, respectively, with the base of transistors Q4, 
Q6 and Q8 and the combinations of Q4, Q5, Q6, Q7 and 
Q8, Q9 form three high gain, non-inverting ampli?ers 
20, 21 and 22. Each ampli?er operates into a parallel 
resonant circuit load comprising capacitors C4, C5 and 
C6, respectively, and coils L1, L2 and L3. Voltage 
across the load is fed back to the base of the input tran 
sistors Q5, Q7 and Q9 through their respective capaci 
tors C7, C8 and C9. This positive feedback causes oscil 
lation at a frequency determined by the resonant fre 
quency of the load circuitry. The bias current for the 
oscillators is supplied through the resistors R7, R8 and 
R9. The frequency of all the oscillators is the same, and 
as noted previously, is approximately 110 kHz. 
The monitor and alarm circuitry and the power sup 

ply therefor are shown in FIGS. 4, 5 and 6, and as illus 
trated in FIG. 4, the power supply is taken from a 
source of HO VAC. The 110 VAC is stepped down in 
a power transformer 23 to approximately l2.6 VAC and 
supplied to a full wave bridge recti?er 24 which con 
verts the stepped down alternating current to direct 
current. The stepped down, recti?ed power is ?ltered 
by capacitor C10. Switch S3 may be positioned to sup 
ply the stepped down ?ltered power through a resistor 
R10 to a pair of charging contacts 25 for charging the 
battery B in the transmitter power supply. Alterna 
tively, and as shown in FIG. 4, the switch S3 is nor 
mally positioned to supply power to a regulator circuit 
including resistor R11, zener diode D1 and transistor 
Q10. The recti?ed current flows through resistor R11 
and the zener diode D1 establishing a reference voltage 
at the base of transistor Q10. A capacitor C11 helps 
maintain the reference level voltage constant by provid 
ing a low impedance shunt path for alternating current 
components present at the zener diode due to its dy 
namic impedance. The transistor Q10 maintains its emit 
ter at a base-emitter voltage drop below the reference 
level to obtain a 7.5 volt DC output. 
The 7.5 volts DC is supplied to the ampli?er section 

16 and as seen in FIG. 5, provides an input to pin 4 of 
integrated circuit chip 26. The stepped down regulated 
and recti?ed power is also supplied to a bandpass ?lter 
and ampli?er 15. A capacitor C12 connected adjacent 
resistor R12 ?lters out power bus noise generated by the 
integrated circuit chip 26. 
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The bandpass ?lter and ampli?er 15 includes a ?lter 
section 27 and a section 28 functioning as an operational 
ampli?er. Bias resistors R13 and R14 set the bias point 
for transistor Q11 and current flows into the collector 
of Q11 and from the base of Q12, turning Q12 on. The 
collector current of transistor Q12 then develops a volt 
age across resistor R15 and across the series combina 
tion of resistors R16 and R17. The voltage present at the 
juncture of resistors R16 and R17 and the emitter of 
transistor Q11 rises until the bias point of the transistor 
minus 0.6 volts has been reached. At this point, transis 
tor Q11 begins to turn off, hence turning transistor Q12 
off. Thus, the output across transistor Q11 remains at a 
point which is determined by the bias resistors R13 and 
R14. Moreover, since the output is fed back to the emit 
ter of transistor Q11, the gain is determined by the volt 
age divider action of resistors R16 and R17. This combi 
nation has a high input impedance, a settable gain and a 
low output impedance, and is similar to the characteris 
tics of an operational ampli?er. This ampli?er 28 is then 
used as the operational ampli?er in an active ?lter de 
sign. The ?lter 27 is of the VCVS (voltage controlled 
voltage source) type and is of conventional design given 
in ?lter design handbooks. The ?lter 27 has a center 
frequency of 110 kHz, a quality of 4 and a gain of 10, 
and includes resistors R20, R21 and R22 and capacitors 
C13, C14 and C15. The input signal from perimeter loop 
or coil 14 is thus ampli?ed and ?ltered by the bandpass 
ampli?er and ?lter 15. A resistor R23 is connected 
across the proximate ends of the perimeter loop 14 to 
provide a low input impedance to the ?lter should the 
perimeter loop break near the grounded end, thus pre 
venting the broken loop from acting as an antenna and 
picking up noise which might prevent proper operation 
of the alarm circuitry. ‘ 
The output of the bandpass ?lter and ampli?er stage 

‘15 is coupled to the base of emitter follower transistor 
Q13, which has its emitter connected to a load com 
prised of resistor R24, potentiometer R25 and capacitor 
C16. The capacitor C16 in conjunction with resistor 
R24 and the base-emitter resistance of transistor Q13 
forms a low pass ?lter with a corner frequency of ap 
proximately 200 kHz. The gain may be set by means of 
potentiometer R25. The signal from the potentiometer 
is fed through capacitor C17 to the base of transistor 
Q14 in a ?rst ampli?er stage, and the base of which is 
provided by resistors R26 and R27. A resistor R28 and 
capacitor C18 are connected in parallel on the collector 
of transistor Q14 and resistors R29‘ and R30 are con 
nected in series on the emitter thereof. A capacitor C19 
is connected in parallel with the resistor R30. At low 
frequencies (below about 1,000 Hz) the effects of capac 
itors C18 and C19 may be ignored due to the relatively 
high reactance thereof. Gain is thus approximately the 
value of the collector resistor R28 divided by the sum of 
the series connected emitter resistors R29 and R30. 
However, as the frequency increases above about 
60,000 Hz, capacitor C19 effectively bypasses resistor 
R30 and the gain increases. At even high frequencies 

‘ (above about 200 kHz) capacitor C18 bypasses resistor 
R28 and the gain decreases. The ampli?ed signal from 
this stage of the ampli?er is then fed through a coupling 
capacitor C20 to a further, substantially similar ampli 
?er stage. It should be noted that the capacitors C17 and 
C20 are chosen with a small value such that higher 

' frequencies are able to pass through the capacitors; but 
lower frequencies, such as 60 cycle hum and the like, 
are ?ltered out by the capacitors due to the high reac 
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6 
tance thereof. Thus, it can be seen that the gain is fre 
quency dependent and rises to an optimum value and 
then begins to fall off. 
The second ampli?er stage is comprised of bias resis 

tors R31, R32, transistor Q15, collector resistor R33, 
series connected emitter resistors R34 and R35 and 
capacitors C21 and C22 and is substantially the same as 
the ?rst ampli?er stage, except that the values of resis 
tors R34 and R35 and capacitor C21 are slightly differ 
ent from their corresponding components in the ?rst 
stage due to the different load imposed on the second 
ampli?er stage by the integrated circuit than is imposed 
on the ?rst stage by the second stage. In other words, 
the gains of the two ampli?er stages are substantially 
the same and the different values of the noted resistors 
and capacitor are selected to offset the load differences. 
The ampli?ed output from the second stage is supplied 
through a coupling capacitor C23 to input pin 3 of 
integrated circuit chip 26. The integrated circuit 26 is a 
tone decoder phase locked loop with an open collector 
output at pin 8 connected through a resistor R36 with 
the alarm timer circuitry 17. The operating frequency of 
the integrated circuit 26 is determined by capacitor C24 
on pin 6 connected with resistors R37 and R38 con 
nected in series with pin 5. Capacitor C24 and resistors 
R37 and R38 are preferably temperature stable. Capaci 
tor C25 connected on pin 1 prevents spurious outputs 
due to noise, and capacitor C26 on pin 2 determines the 
band width or how wide a frequency the integrated 
circuit looks for. This band width is set to maximum at 
14% of center frequency. 
Upon the presence of a proper signal on the perimeter 

loop 14 from the transmitter T and the supply of a resul 
tant signal within the designated band width on the 
integrated circuit 26, the output at pin 8 goes to ground. 
This output is connected through resistor R36 to the 
juncture of resistor R39m, capacitor C27 and the base of 
transistor Q16. The voltage at the base of transistor Q16 
is determined by the voltage divider action of resistors 
R36 and R39 and this voltage under the above condi 
tions moves near ground, thus discharging capacitor 
C27 through resistor R36. Voltage at the emitter of 
transistor Q16 is determined by the voltage divider 
action of resistors R40 and R41, and transistor Q16 is 
thus back biased and cut off. Transistors Q17 and Q18 
are thus also maintained in an off condition and the 
alarm 18 is not energized. 

If the proper signal is now removed from the perime 
ter loop 14, as by moving the transmitter outside the 
loop a predetermined distance or removing the trans 
mitter from the person thus opening switch S2, the 
integrated circuit 26 no longer receives the appropriate 
signal and the open collector at pin 8 shuts. The base of 
transistor Q16 remains low, however, because of the 
action of capacitor C27. As resistor R39 bleeds charge 
into the capacitor C27, voltage begins to rise to a posi 
tive level and at some point the base of transistor Q16 
rises to 0.6 volts above its emitter voltage and it begins 
to conduct. The time required for transistor Q16 to 
begin to conduct after the collector at pin 8 shuts is set 
at 500 milliseconds. This time delay insures that only 
one coil of the transmitter is required to prevent the 
alarm going off. In other words, a signal of suf?cient 
strength is being imposed on the perimeter loop 14 for 
100 milliseconds out of every 300 millisecond period. 
Thus, there is a period of time of at least 200 millisec 
onds during which no signal is being applied to the 
perimeter loop. However, the resistor and capacitor 
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network require 500 milliseconds for the capacitor to be 
charged to a point to turn on the transistor Q16. When 
transistor Q16 begins to conduct, current ?ows through 
resistor R42 and the base of transistor Q17 turning it on, 
whereby current ?ows through resistor R43 and LED 1 
to the base of transistor Q18 turning it on. Transistor 
Q18 may be of any type that satisfies the current re 
quirements of the alarm 18. Power for the alarm is taken 
from the un?ltered power supply at point D in FIG. 4. 
Light from the LED may be used as a visual indication 
for an alarm condition. Resistors R44 and R45 insure 
positive turn off of their respective transistors should 
transistor Q16 be in the non-conductive state. 

If it is desired to monitor more than one transmitter 
or monitor activator, the circuitry within the dotted 
lines indicated at 29 in FIG. 5 and 30 in FIG. 6 is dupli 
cated or repeated the desired number of times, with the 
respective integrated circuits 26 tuned to the respective 
monitor activator or transmitter frequency. The respec 
tive illuminated LED would indicate which transmitter 
is no longer inducing the proper signal in the perimeter 
loop, and thus would provide a visual indication to an 
observer of which transmitter has been moved outside 
the perimeter loop. 
The ends 14’ of the perimeter loop 14 are twisted 

together where they enter the house for connection to 
the monitor M to facilitate installation of the loop and 
also to insure that false alarms for improper signals are 
not obtained as a result of improper or careless installa 
tion of the loop wherein the ends would be brought into 
the house in spaced apart relationship such that a trans 
mitter could be positioned between the spaced apart 
ends without inducing the proper signal into the loop. 

Thus, according to the invention, a simple and eco 
nomical apparatus is provided which enables a given 
area to be monitored or supervised such that a remote 
observer will have an indication at all times whether 
designated persons or objects and the like are within the 
given area. Further, the apparatus may be made porta 
ble if desired for relocation to different designated ar 
eas. Additionally, the coupling between the transmitter 
and perimeter loop is by magnetic induction or cou 
pling, and the monitor circuitry is constructed to ?lter 
out extraneous noise and thus the apparatus is insensi 
tive to spurious signals, such as caused by 60 cycle hum, 
automotive electronics, garage door openers and the 
like. Moreover, the transmitter includes three oscillator 
coils arranged mutually perpendicular to one another 
such that proper magnetic coupling between the trans 
mitter and the perimeter loop is insured at all times, 
regardless of the orientation of the transmitter. 

Further, although the invention has been described 
herein as particularly applicable to an apparatus for 
monitoring the location of small children and the like, it 
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could equally as well be applied to the monitoring of 
pets or other animals or even to the location of objects, 
such as vehicles and the like. 
As noted previously, the transmitter may be housed 

in any structure appealing to a child or the like, such as, 
for example, a badge, and the switch S2 may be incor 
porated in the fastening device for the badge or the like, 
such that if the child removes the badge or the like from 
his person, opening of the switch S2 will be required, 
with the result that an alarm will be sounded. Further, 
the transmitter may be placed in the collar or the like of 
an animal, if desired, for monitoring the whereabouts of 
the animal. 
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As this invention may be embodied in several forms 

without departing from the spirit or essential character 
istics thereof, the present embodiment is, therefore, 
illustrative and not restrictive, since the scope of the 
invention is de?ned by the appended claims rather than 
by the description preceding them, and all changes that 
fall within the metes and bounds of the claims or that 
form their functional as well as conjointly cooperative 
equivalents are, therefore, intended to be embraced by 
those claims. 

I claim: 
1. A perimeter alarm apparatus for guarding or moni 

toring a designated area to determine the presence or 
absence of designated persons or objects within the 
area, comprises: a transmitter having means for attach 
ment thereof to the designated person or object; said 
transmitter having electrical circuit means for continu 
ously and cyclically producing a changing magnetic 
?eld, said electrical circuit means including a plurality 
of coils arranged angularly relative to one another and 
connected with means for alternately and sequentially 
energizing the coils whereby a plurality of changing 
magnetic fields of different polarity are produced to 
minimize the effect of different orientations of the trans 
mitter; a monitor for monitoring the presence of the 
transmitter and including a wire loop extending around 
the perimeter of the designated area; monitor electrical 
circuit means connected with the wire loop for detect 
ing the presence of a signal induced on the loop by the 
magnetic coupling between the transmitter and loop; 
said changing magnetic ?eld and wire loop being re 
lated such that a signal of proper strength is magneti 
cally induced on the loop whenever the transmitter is 
within the area bounded by the loop, but when the 
transmitter is a predetermined distance beyond the 
boundary de?ned by the wire loop, a proper signal is 
not imposed on the loop; and alarm means connected 
with said monitor electrical circuit means for indicating 
when the transmitter is not inducing a proper signal on 
the loop. 

2. A perimeter alarm apparatus as in claim 1, wherein 
the monitor electrical circuit includes means for ?lter 
ing out spurious signals to thereby prevent false alarms. 

3. A perimeter alarm apparatus as in claim 1, wherein 
the plurality of coils comprise three coils mutually per 
pendicularly arranged. 

4. A perimeter alarm apparatus as in claim 3, wherein 
the transmitter electrical circuit means includes a three 
state sequencer and three oscillators connected with the 
sequencer for sequential operation of the oscillators 
each for a predetermined period of time. 

5. A perimeter alarm apparatus as in claim 4, wherein 
the monitor electrical circuit means includes a time 
delay to prevent energization of the alarm until a perde 
termined period of time after detection of the absence of 
the correct signal from the perimeter loop, said period 
of the predetermined time delay being greater than the 
period of time required for one cycle of operation of the 
oscillators. 

6. A perimeter alarm apparatus as in claim 1, wherein 
the transmitter and monitor are portable for relocation 
to other designated areas. 

7. A perimeter alarm apparatus as in claim 1, wherein 
said transmitter attaching means is connected with 
switch means in the transmitter electrical circuit means, 
said switch means being responsive to removal of the 
transmitter from the person or object for de-energizing 
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the transmitter when the transmitter is removed from 
the person or object, whereby an alarm is given. 

8. A perimeter alarm apparatus for guarding or moni 
toring a designated area to determine the presence or 
absence of designated persons or objects within the 
area, comprises: a transmitter having means for attach 
ment thereof to the designated person or object; said 
transmitter having electrical circuit means for continu 
ously and cyclically producing a changing magnetic 
field; said transmitter attaching means connected with 
switch means in the transmitter electrical circuit means, 
said switch means being responsive to removal of the 
transmitter from the person or object for de»energizing 
the transmitter when the transmitter is removed from 
the person or object, whereby an alarm is given; a moni 
tor for monitoring the presence of the transmitter and 
including a wire loop extending around the perimeter of 
the designated area; monitor electrical circuit means 
connected with the wire loop for detecting the presence 
of a signal induced on the loop by a magnetic coupling 
between the transmitter and loop; said changing mag 
netic ?eld and wire loop being related such that a signal 
of proper strength is magnetically induced on the loop 
whenever the transmitter is within an area bounded by 
the loop, but when the transmitter is a predetermined 
distance beyond the boundary defined by the wire loop, 
a proper signal is not imposed on the loop; and alarm 
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10 
means connected with said monitor electrical circuit 
means for indicating when the transmitter is not induc 
ing a proper signal on the loop. 

9. A perimeter alarm apparatus as in claim 8, wherein 
the monitor electrical circuit means includes filter 
means and ampli?er means for ?ltering out signals hav 
ing frequencies other than the desired frequency and for 
amplifying the desired signal. 

10. A perimeter alarm apparatus as in claim 8, 
wherein said monitor electrical circuit means includes 
an integrated circuit chip having an open collector 
output, said open collector output remaining open so 
long as a signal of the proper strength and frequency is 
imposed on the loop and supplied to the chip, but said 
open collector being shut when the proper signal is 
missing, said output connected with the time delay to 
set the time delay when the signal is missing and to reset 
the time delay when the signal is present, said time 
delay connected within the alarm means to maintain the 
alarm means de-energized so long as the time delay is 
reset before expiration of the predetermined period of 
time after absence of the proper signal is detected and to 
enable energization of the alarm means if the proper 
signal is missing longer than said predetermined period 
of time. 


